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Description 

TECHNICAL FIELD 

5 [0001] This invention relates to a head protector for a safety helmet, comprising an outer shell made of hard material 
and an impact-on-the-head absorbing liner arranged on the inside of the outer shell, and to a safely helmet which 
includes the above head protector. 

[0002] A head protector according to the preamble of claim 1 is known from US-A-4,051 ,555. 
10 Background of the Invention 

[0003] Well-known is a safety helmet, such as jet-type one, semi-jet-type one or full-face-type one, which includes 

a head protector (hereinafter described in this text only as "head covering"), which is used to protect the head of a man 

with a helmet on, such as a rider on a motor-bicycle (they are hereinafter described as "a rider or the like"). The 
15 conventional jet-type, semi-jet-type, or full-face-type helmet has generally a head covering and a pair of right and left 

chin straps, which are secured on the inside of the head covering, and typically constituted as follows. 

[0004] The head covering has a cut (in the case of the jet-type or semi-jet-type helmet) or an opening (in the case 

of the full-face-type helmet), which is formed in the front of a part between the forehead and the chin (that is, the face). 

The jet-type or the semi-jet-type helmet further has a visor, which is secured to the head covering adjacent to the upper 
20 dge of the recess. The full-face-type helmet further has a shield plate, which is secured to the head covering so as 

to be movable between a lower position, where it closes the opening, and a upper position, where it opens the opening. 

The shield plate can be used for the jet-type helmet and the semi-jet-type helmet, for example in lieu of the visor. In 

that event, the shield plate can open and close the recess. 

[0005] The head covering comprises an outer shell, which forms the outer peripheral wall of the head covering; a 
25 rim member; and a backing member, which is brought into contact with the inner surface of the outer shell and fixed 
by adhesive or so. The rim member is fixed to the rim of the outer shell by adhesive or so, so that all the rim of the 
outer shell (in the case of the full-face-type helmet, ail the rim of the opening is also included) is put between the rim 
member. The backing member includes backing member for the head, which is to be faced the sinciput, the vertex, 
the temples and the occiput. The backing member of the jet-type or the semi-jet-type helmet further includes two 
30 backing members for the two ears, each of which is to be faced the ears, or the backing member for the head is integral 
with backing members for the ears. The backing member of the full-face-type helmet further includes a backing member 
for the chin, which is to be faced to the chin. 

[0006] The backing member for the head comprises an impact-on-the-head absorbing liner and an air permeable 
back cover. The back cover for the head is secured to the impact absorbing liner by an adhesive or a tape so that the 

35 back cover for the head covers the inner surface of the impact absorbing liner (sometimes, an area to be faced the 
v rtex of the rider or the like's head is partially excluded), the side surface (that is, a narrow surface lying between the 
inner surface and the outer surface), and the periphery of the outer surface which extends from the side surface. The 
impact absorbing liner is made of foamed synthetic resin, such as polystylene, polypropylene or polyethylene. The 
backing member for the jaw also has substantially the same structure as that of the backing member for the head 

40 except for having such a shape as to correspond to the rider or the like's jaw. If necessary, a pair of right and left 
blockish inner pad is sticked on a part of the inner surface of the impact-on-the-jaw absorbing liner (for example, two 
areas to be faced the rider or the like's cheeks). Thus, this blockish inner pad is positioned between the impact-on- 
the-jaw absorbing liner and the back cover for the jaw. The backing member for each ear also has substantially the 
same structure as that of the backing member for the head or jaw except for having such a shape as to correspond to 

45 the rider or the like's ear. 

[0007] When impact is exerted on a part of the outer shell of the conventional safety helmet typically constituted as 
above, the impact is widely dispersed throughout the outer shell and the impact energy is absorbed by the deformed 
outer shell. Further, the impact absorbing liner functions in absorbing the impact energy propagated from the outer 
shell by means of its deformation, absorbing the impact energy by means of its thickness reduction (that is, compressive 

50 deformation), and lowering the maximum acceleration due to the impact by means of delaying the propagation of this 
impact energy exerted on the rider or the like's head. In this text, the "maximum acceleration" means the maximum 
value of the acceleration through an impact absorbing test for the helmet. 

[0008] Up to nowadays, the above impact absorbing test has been made to ascertain the protective characteristic 
of the safety helmet. In this impact absorbing test, a metallic head model imitating the head of a man with a helmet on 
55 js used, in which an accelerometer is incorporated. A standard on the maximum acceleration measured with the ac- 
celerometer has been adopted in each country. Further, an index of HIC (Head Injury Criteria) has been proposed on 
th basis of correlation b twe n the mean acceleration value of a certain duration and th duration of the appearances 
of values continuously ov rthis mean acceleration value, and the brain damage. HIC is given by: 
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where a(t) is the change of acceleration value with time during the impact absorbing test, and t 1( t 2 are the time, each 
maximizing the HIC value. 

[0009] The HIC value has been considered to have good correlation with the level of the injuries suffered in an 
accident. According to Mr. P.D. Hope of Transport and Road Research Laboratory established in England, in an accident 
on the motor-bicycle, when the HIC value is 1,000, the probability of mortality is 8.5%; when the HIC value is 2,000, 
the probability of mortality is 31%; and the HIC value is 4,000, the probability of mortality is 65%. Therefore, it is 
necessary to lower the HIC value in order to lower the level of the injuries. 

[0010] As described above, it is necessary to lower the maximum acceleration value and the HIC value due to the 
impact, if it is desired to improve the protective characteristic of the safety helmet. Such being the case, in order to 
lower the maximum acceleration value and the HIC value, the thickness of the impact absorbing liner has been in- 
creased so far. 

[0011] However, only to increase the thickness of the impact absorbing liner is insufficient for the reduction of the 
maximum acceleration value and, particularly, difficult for the reduction of the HIC value. The HIC value includes the 
duration of the appearances of values continuously over a specific acceleration value, so that even if the maximum 
acceleration value is a little lowered due to a cushion characteristic of the impact absorbing liner, it is impossible to 
shorten the duration of the appearances of values continuously over the specific acceleration value. Thus, it is impos- 
sible to reduce the HIC value. 



25 Summary of the Invention 
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[001 2] Accordingly, it is a main object of the present invention to provide a head covering for a safety helmet in which 
both maximum acceleration values and HIC values caused by an impact are effectively lowered without reducing par- 
ticularly the rigidity of an impact-on-the-head absorbing liner. 

[0013] It is another object of this invention to provide a head protectorfor a safety helmet, which has good ventilation. 
[0014] In accordance with one aspect of this invention, in a head protector for a safety helmet, comprising an outer 
shell made of hard material and an impact-on-the-head absorbing liner arranged on the inside of the outer shell; the 
impact absorbing liner comprises a main liner member and an inner subsidiary liner member, whose density is lower 
than that of the main liner member, and provided in the inner surface of the main liner member is an inner recess, into 
which the inner subsidiary liner member is fitted. In that event, it is desirable that the respective inner recess and inner 
subsidiary liner member are provided only substantially in the inner surface of the top portion of the impact absorbing 
liner and each of them is of substantially elliptical, substantially elongated circular or substantially circular shape. 
[0015] In accordance with another aspect of this invention, in a head protectorfor a safety helmet, in which the inner 
recess and the inner subsidiary liner member are provided, the impact absorbing liner further comprises an outer 
subsidiary liner member, whose density lies between the densities of the main liner member and the inner subsidiary 
liner member, and provided in the outer surface of the main liner member is an outer recess, into which the outer 
subsidiary liner member is fitted. In that event, it is desirable that at least one vent hole is formed between the main 
liner member and the outer subsidiary member. Further, it is desirable that the respective outer recess and outer 
subsidiary liner member are disposed from the front portion to the rear portion through the top portion of the outer 
surface of the impact absorbing liner but not disposed substantially in the right and left portions thereof and that, when 
developed, they are of substantially rectangular, substantially elliptical or substantially elongated circular shape. 
[0016] The above, and other, objects, features and advantages of the present invention, will become readily apparent 
from the following detailed description thereof which is to be read in connection with the accompanying drawings. 



50 Brief Description of the Drawings 
[0017] 



55 



Figure 1 is a bottom view of a head covering according to one embodiment of this invention, the back cover thereof 
being partly brok n away and both bas portions of a pair of right and left chin straps being added; 
Figure 2 is a right side view, partly in section, of the head covering shown in Figure 1 , the back cov r thereof b ing 
omitted and the upper portion th reof being shown by a longitudinal sectional vi w tak n along with th line A-A 
on Figure 1 ; 
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Figure 3 is an exploded, p rspective view, in s ction, of th head covering shown in Figure 1 ; 
Figure 4 is a projection representation, projected on the horizontal plane, of the bottom surface of the impact-on- 
the-head absorbing liner shown in Figur s 1-3; 

Figure 5 is a right side view, partly broken away and partly in section along the vent hole, of a head covering 
according to another embodiment of this invention; 

Figure 6 is a plan view of the impact-on-the-head absorbing liner of Figure 5, the outer subsidiary liner member 
being shown in dot-and-dash lines; and 

Figure 7 is an exploded, perspective view of the impact-on-the-head absorbing liner, the inner and outer subsidiary 
liner members of Figure 5 each being turned upside down. 

Detailed Description of the Invention 



[0018] Firstly, a head covering shown in Figures 1 -4 according to a first embodiment of this invention will be herein- 
after described. As shown in Figures 1 and 2, this head covering 1 0 is used for making up a jet-type safety helmet, so 
15 that this helmet has not only the head covering 10 but also a pair of right and left well-known chin straps 11a, 11b, the 
base ends of which are secured on the inside of the head covering 1 0, respectively. The helmet may also have a well- 
known visor or a well-known shield plate (not shown). Shown in Figure 2 is the head covering just at the time when a 
rider or the like with the helmet on is in an ordinary stance (in this text, described hereinafter as "the head covering 
worn in the ordinary stance"). 

20 [0019] As shown in Figures 1 and 2, the head covering 10 comprises a domelike outer shell 12 forming the outer 
peripheral wall thereof; the hereinbefore described well-known rim member 13; a backing member 14 for the head 
fixed on the inside of the outer shell 1 2 by adhesive or the like; and backing members 16,17 for the right ear and the 
left ear. 

[0020] The feature of this invention is in the structure of an impact-on-the-head absorbing liner 15, and the other 
25 structures may be the same as those used in the hereinbefore described well-known helmet, so that the description 
of the other structures will be ungiven except necessity arises. 

[0021] When an impact is exerted on a part of the outer shell 12, the impact must be widely dispersed throughout 
the outer shell and the impact energy must be absorbed due to the deformation of the outer shell 1 2, so that the outer 
shell 12 should have high rigidity and high breaking strength. Thus, the outer shell 12 may be made from strengthened 

30 rigid resin obtained by curing a mixture of reinforcing material, such as glass fiber, carbon fiber, high strength organic 
fiber or the like, and thermoset resin, such as unsaturated polyester resin, epoxy resin or the like. The outer shell 12 
may also be made from strengthened rigid resin obtained by hot forming of a mixture of the above reinforcing materia! 
and thermoplastic resin, such as polycarbonate or the like. Further, the outer shell 1 2 may also be made from composite 
material obtained by backing those rigid resins with a soft sheet like an unwoven fabric sheet. 

35 [0022] It is preferable that the thickness of the outer shell is 1 -6 mm and it is much preferable that the thickness is 
2-5 mm. It is not desirable that the thickness is outside the above range. That is, the smaller the thickness is, the lower 
the rigidity of the outer shell 12 is, and the larger the thickness is, the heavier the outer shell 12 is. 
[0023] The backing member 14 for the head may have a shape abutting substantially on the whole of the inner 
surface of the outer shell 12 but, in the first embodiment, the backing member 16 for the right ear and the backing 

40 member 17 for the left ear may be formed separately therefrom as shown in Figure 1 . In the case of the latter, the 
backing member 1 4 for the head has such a shape as to have portions, which are faced the inner surface of the outer 
shell 12 and yet faced each the rider or the like's right and left ears, cut. 

[0024] The backing member 14 for the head shown in Figure 1 comprises an impact-on-the-head absorbing liner 
15, which has such a shape as to have portions, which are faced the inner surface of the outer shell 12 and yet faced 

45 each the rider or the like's right and left ears, cut, and an air permeable back cover 1 8 for the head, which covers the 
inner surface of the liner 15. In Figures 1 and 2, this back cover 18 for the head is cut off and omitted in the range 
corresponding to the top portion of the liner 15, which is to be faced the rider or the like's vertex. 
[0025] The backing member 16 for the right ear and the backing member 17 for the left ear comprise an impact 
absorbing liner for the right ear and an impact absorbing liner for the left ear (both are not shown); a blockish inner 

50 pad for the right ear and a blockish inner pad for the left ear (both are not shown) provided on the inner surfaces of 
the respective impact absorbing liners, and made of flexible elastic material like urethane foam, other synthetic resin 
or the like; and an air permeable back cover 19 for the right ear and an air permeable back cover 20 for the left ear 
which cover not only those pads but also the respective impact absorbing liners for the right and left ears from the 
inner surface sides thereof. The pair of right and left chin straps 11a, 11b described hereinbefore are secured to the 

55 backing members 16, 1 7 for the right and left ears, respectively. 

[0026] The impact-on-the-head absorbing liner 15 must be deformed to absorb the impact energy propagated from 
th outer shell 12, and must r duce its thickness to absorb the impact n rgy and to delay transmission of the impact 
nergy to the rider or th like's h ad, so that the lin r 15 should have a suitabl plastic d formation rate and a suitable 
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lastic deformation rate. 

[0027] Th head covering 1 0 has fiv areas: a front portion to be faced the rider or the like's sinciput, a top portion 
to b faced the rider or th lik 's v rt x, right and left side portions to be faced the rid r or th like's right and left 
t mples, and a rear portion to be faced the rid r or th like's occiput, and the top portion of the liner 1 0 is substantially 
of hemispherical shape and connected to the front portion, the right and left portions and the rear portion, so that the 
strength of the top portion is highest among all the portions. In the case of the all type helmets: the jet-type, the semi- 
jet-type and the full-face-type helmets, the rear portion of the head covering 10 extends much downwards and is 
connected to the top portion and both the right and left portions, so that it has the second strength among the all. As 
stated before, the front portion of the head covering 1 0 has the cut 25 or the opening and, as the case may be, has a 
ventilation mechanism, so that its strength is lowest. Further, the right and left side portions of the head covering 10 
are located adjacent to the cut: 25 or the opening, so that its strength is higher than the one of the front portion but 
considerably lower than the one of the rear portion. 

[0028] As described above, the top portion of the conventional head covering 10 has the highest strength among 
the ali and is of hemispherical shape, so that it is not deformed effectively due to the impact energy transmitted from 
the outer shell 12. Thus, when an impact test is made under the same condition, the maximum acceleration value and 
the HIC value of the top portion tends to be higher than the ones of the other portions (the front portion, the right and 
I ft portions and the rear portion). Therefore, to disperse the impact energy exerted on the head covering 1 0; to make 
it absorb effectively and, thereby, to reduce its maximum acceleration value and its HIC value, it is necessary that, in 
the top portion of the head covering 1 0, the impact absorbing liner 15 is deformed due to the impact so as to disperse 
the impact energy and make the liner 15 absorb it, and the thickness of the liner 15 is effectively reduced so as to 

nable the liner 15 to absorb effectively the impact energy. 
[0029] Such being the case, as shown in Figures 1-4, the impact-on-the-head absorbing liner 15 disclosed in the 
first embodiment of this invention comprises: 

(1) main liner member 32, in the inner surface of substantially the central portion (that is, substantially the top 
portion) of which is disposed a substantially elliptical or elongated recess 31 , whose major axis substantially co- 
incides with the longitudinal axis of the head covering 10, and 

(2) inner subsidiary liner member 33 fitted into the recess 31 so as to be secured to the main liner member, 

[0030] It is requested that either of the main liner member 32 and the inner subsidiary liner member 33 have suitable 
plastic and elastic deformation rates, so that it is preferable that they are made of foamed plastics, such as polystylen 
foam, polypropylene foam, polyethylene foam or the like. Further, it is desirable that both these members 32, 33 are 
made of the same material, but they may be made of different materials. In these foamed plastics, generally the density 
(g/lit) is substantially proportional to the compression strength (kg/cm 2 ) and the bending strength (kg/cm 2 ), and the 
density influences the impact absorbing ability and the transmission ability. 

[0031] In this invention, it is required that the compression strength and the bending strength of the inner subsidiary 
liner member 33 are lower In comparison with those of the main liner member 32, so that the density of the inner 
subsidiary liner member 33 is lower than that of the main liner member 32. 

[0032] It is desirable that the respective configurations of the recess 31 and the inner subsidiary liner member 33 
are substantially elliptical (including circular) or elongated and they are longer in the longitudinal or lateral direction, 
but they may be substantially polygonal, substantially star-like or suitably shaped. Further, it is desirable that the con- 
figuration of the inner subsidiary liner member 33 substantially coincides with that of the recess 31 , or smaller than but 
similar to that of the recess 31 . But it is not always necessary to be so. The inner subsidiary liner member 33 can be 
s cured to the main liner member 33 by an adhesive or a tape, but it may be secured only by means of being fitted 
into the recess 31 of the main liner member 32 so as not to be easily separated. 

[0033] It is preferable that the density of the main liner member 32 is generally within the range of 20-80 g/lit, and it 
is much preferable that the density is within the range of 30-70 g/lit. As the density is larger over the above range, the 
impact-on-the-outer-shell absorbing ability of the main liner member 32 becomes smaller, so that most of the impact 
energy is transmitted directly to the rider or the like's head. As the result, the maximum acceleration of the head in- 
creases, so that the protection effect of the helmet becomes insufficient. On the contrary, as the density of the main 
liner member 32 is smaller below the above range, its impact absorbing ability becomes larger, so that the deformation 
of the main liner member 32 due to the impact becomes too large to prevent damage easily. 

[0034] Particularly, if a colliding object is of spherical or dully protruding shape and, yet, the density of the main liner 
member 32 is too low, the impact energy transmitted from the outer shell 1 2 to a part of the main liner member 32 is 
not effectively dispersed widely in the main liner member 32 but exerted on its extremely limited area, so that the main 
liner member 32 is deformed and compr ssed (that is, its thickness decreases) within the extremely limited area. As 
th result, a so-called bottoming phenom non comes and a larg force is exerted on the h ad.Topr vent the bottoming 
phenomenon, it is necessary to incr ase the original thickness of the main liner m mber 32 (that is, th thickness of 
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the main liner member 32 at the time when the recess 31 is not disposed and, inst ad thereof, ther xists a part, in 
itself, of the main liner member 32 so that: its inner surface 23 may be substantially of semispherical shape). However, 
asthethickn ssofth main liner m mber32incr ases, the h ad covering 10 is too larg , so that it becom s difficult 
to wearthe helmet, or th windpressur onth helmet much increases. Thus, it is of little utility. Ther fore, it is pref rabl 
that th original mean thickness of the main liner member 32 at the time when it is assumed that the recess 31 is not 
provided is within 15-55 mm and it is much preferable that the mean thickness is within 25-45 mm. 
[0035] The recess 31 can be formed concurrently when the main liner member 32 is foam-molded in a mold, or it 
can be formed by machining after the foam molding of the main liner member 32. 

[0036] The above description of the material and density of the main liner member 32 will be applicable to the impact 
absorbing liner for the right and left ears. 

[0037] It is preferable that the density of the inner subsidiary liner member 33 is generally within the range of 20-80% 
of that of the main liner member 32. It is much preferable that it is within the range of 35-65%. Concretely speaking, it 
is preferable that the density of the inner subsidiary liner member 33 is with in the range of 5-50 g/lit. It is much preferable 
that it is within the range of 1 0-40 g/lit. As the density of the inner subsidiary liner member 33 increases over the above 
range, the effect of providing the inner subsidiary liner member 33 becomes insufficient. On the contrary, as the density 
of the inner subsidiary liner member 33 decreases below the above range, its impact absorbing ability becomes poor, 
so that when the spherical or dully protruding object collides, the possibility of the early occurrence of the bottoming 
phenomenon increases. 

[0038] Figure 4 is the projection representation of the bottom surface of the impact-on-the-head absorbing liner 15 
at the time when the head covering 1 0 worn in the ordinary stance is projected on the horizontal plane 22. As shown 
in Figure 4, the recess 31 and the inner subsidiary liner member 33 in the projection representation may be each 
substantially similar in shape to and that substantially concentric with the space 21 , to be occupied by the head, of the 
liner 15 (in other words, the main liner member 32). 

[0039] In the projection representation of Figure 4, it is preferable that length L 2 along the longitudinal direction 
(vertical direction in Figure 4) of the recess 31 , and length W 2 along the lateral direction (horizontal direction in Figure 
4) thereof are 40-80% of the longitudinal length L-, of the space 21 (that is L^Lj = 0.4 - 0.8), and 45-85% of the lateral 
length W 1 of the space 21 (that is W 2 /W 1 = 0.45 - 0.85). It is much preferable that L 2 and W 2 are 50-70% of (that is 
Lz/Ly = 0.5 - 0.7) and 55-75% of W 1 (that is W^., = 0.55 - 0.75). Thus, it becomes possible to provide the recess 31 
in the head covering 10, so that the recess 31 may be to face substantially the rider or the like's vertex. From the 
standpoint of its utility, it is preferable that the longitudinal length L 1 of the space 21 is 190-250 mm. It is much preferable 
that L-j is 205-235 mm. Further, it is preferable that the lateral length W 1 of the space 21 is 150-210 mm. It is much 
preferable that is 165-195 mm. Thus, it is preferable that length L 2 is 80-200 mm. It is much preferable that L 2 is 
100-160 mm. Further, it is preferable that length W 2 is 70-170 mm. It is much preferable that W 2 is 90-140 mm. 
[0040] In the projection representation shown in Figure 4, it is preferable that the longitudinal length L 3 and the lateral 
length W 3 of the inner subsidiary liner member 33 is within the range of 60-1 00% of the longitudinal length L 2 and the 
lateral length W 2 of the recess 31 , respectively. It is much preferable that they are within the range of 75-100%, re- 
spectively. As the lengths L 3 and W 3 reduce below the above range, the effect of the inner subsidiary liner member 33 
becomes insufficient. 

[0041] As stated before, in the projection representation of Figure 4, the figure of the recess 31 may be substantially 
similar in shape to the space 21 and substantially coaxial with the space 21 . Therefore, length L 4 between the front 
end of the space 21 and the front end of the recess 31 may be substantially the same as length L 5 between the rear 
end of the space 21 and the rear end of the recess 31 . Thus, it is preferable that the lengths L 4 , L 5 are each 10-30% 
of the length L v It is much peferable that the lengths L 4 , L 5 are each 1 5-25% thereof. Concretely speaking, it is preferable 
that they are 20-65 mm. It is much preferable that they are 30-55 mm. 

[0042] Moreover, length W 4 between the left end (the right end in Figure 4) of the space 21 and the left end of the 
recess 31 may be substantially the same as length W 5 between the right end of the space 21 and the right end of the 
recess 31 . Therefore, it is preferable that the lengths W 4 , W 5 are each 8-28% of the length W-, . It is much preferable 
that W 4 , W 5 are each 13-23% thereof. Concretely speaking, it is preferable that W 4 , W 5 are 15-55 mm in length. It is 
much preferable that they are 20-45 mm. 

[0043] As a result of the foregoing, in the projection representation of Figure 4, the recess 31 is inscribed in a sub- 
stantially rectangular area having longitudinal length L 2 and lateral length W 2> so that the recess 31 is apart in lengths 
L 4 and L 5 from the front end and the rear end of the space 21 of the liner 15, respectively, and apart in lengths W 4 and 
W 5 from the right side end and the left side end thereof, respectively. Thus, the recess 31 is formed only substantially 
in the top portion of the inner surface of the liner 15 and not formed substantially in the front portion, the right and left 
side portions and the rear portion of the inner surfac of th liner 15, so that the formation of th recess 31 does not 
worthlessly cause the r duction of the rigidity (that is, the strength) of th whole of the liner 15. 
[0044] It is desirable that th depth of the recess 31 (in oth r words, the distanc between the bottom surfac of the 
r c ss 31 and the original inner surface 23 of th liner 15) is smaller than a half of the original thickness of the liner 
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1 5 (that is, th original thickness of the main lin r member 32) and larger than 5 mm. It is preferable that the original 
thickness of the liner 15 is within 15-55 mm and it is much preferable that it is within 25-45 mm as stated before, so 
that it is pr ferabl that the depth of th re ss 31 is within 5-30 mm and it is much pref rable that it is within 10-20 
mm. As th depths of th r cess 31 increase over th abov range, the rigidity of the whole of the lin r 15 r duces, 

5 so that when an impact is exerted on the liner 1 5, the dispersion of the impact energy is insufficient. Thus, the bottoming 
phenomenon comes to the liner 15 due to the impact caused by the collision of a spherical or dully peaked object with 
the helmet, so that the maximum acceleration value will probably rise rapidly. On the contrary, as the depths of the 
recess 31 decrease over the above range, the effect of providing the recess 31 becomes gradually insufficient. 
[0045] The depth of the recess 31 may be substantially uniform throughout its area, or it may be different in each 

10 spot: for example, it may be deep only in its central portion and gradually shallow toward its outer periphery. The recess 

31 shown in Figure 2 is shallow only near its periphery and uniformly deep in the remaining portion. 

[0046] It is preferable that the thickness of the inner subsidiary liner member 33 is substantially equal to the depth 
of the recess 31 , or larger than the depth of the recess 31 within less than 10 mm in positive number. If the thickness 
of the inner subsidiary liner member 33 is denoted by T and the depth of the recess 31 is denoted by D, it is preferable 

15 that T is within the range of D - (D + 10 mm) and it is much preferable that T is within the range of (D + 3 mm) - (D + 
7 mm). As the thickness of the inner subsidiary liner member 33 increases over the above range, the amount of the 
portion of the inner subsidiary liner member 33, which projects like a plateau from the original inner surface of the main 
liner member 32, is larger, it becomes difficult to wear the head covering 10. On the contrary, as the thickness of the 
Inner subsidiary liner member 33 decreases below the above range, the effect of the recess 31 and the inner subsidiary 

20 nner member 33 becomes insufficient. 

[0047] The thickness of the inner subsidiary liner member 33 may be substantially uniform in whole, or may be thick 
or thin in part: for example, it may be thick only in its central portion and gradually becomes thin toward its periphery. 
In the inner subsidiary liner member 33 shown in Figure 2, the thickness is thin only near the periphery and is uniformly 
thick in the remaining portion. 

25 [0048] As described above, if the recess 31 is provided substantially in the top portion of the inner surface of the 
main liner member 32 and the inner subsidiary liner member 33, whose density is lower than that of the main liner 
member 32, is also provided, the liner 15 is easily deformed along the surface of the rider and the like's vertex in a 
desirable direction owing to the inner subsidiary liner member 33 provided on the inside of the liner 1 5, when the impact 
is exerted on the head covering 10, so that the impact energy can be effectively dispersed throughout the top portion 

30 of the liner 1 5 so as to be absorbed in the liner 1 5 and, also, can be effectively absorbed in the compressivejy deformed 
liner 15. Therefore, it is possible to reduce effectively the maximum acceleration exerted on the rider or the like's head 
and to decrease the duration of continuation of the acceleration values that exceeds a predetermined value and, there- 
by, lower the HIC value. 

[0049] Moreover, the liner 1 5 according to the first embodiment attains a higher degree of freedom on its deformation 
35 in the any direction along the surface of the rider or the like's head, so that it is possible to form the main liner member 

32 with higher density foam material as compared with the impact-on-the-head absorbing liner of the conventional 
head covering, in which recess 31 and the inner subsidiary liner member 33 are not provided. Accordingly, even if the 
thickness of the main liner member 32 decreases due to the formation of recess 31 , it does not occur to weaken the 
whole of the liner 15 against the impact caused by the collision with the spherical or dully protruding object. Further, 

40 the recess 31 is provided only in the top portion having the highest strength in the main liner member 32, so that it 
does not occur that the strength of the whole of the liner 15 worthlessly decreases as compared with a liner having 
such recess also in its front portion and its right and left side portions, the strength of which is comparatively small. 
[0050] Example of the head covering shown in Figures 1 -4, according to the first embodiment of this invention, will 
be hereinafter described. 

45 

Example 

[0051] A glass fiber impregnated with unsaturated polyester is heated to polymerize in a metal mold in order to form 
a outer shell 12 whose thickness is 3 mm. 

so [0052] Next, a main liner member 32 of formed polystyrene is formed, the mean thickness of which is 35 mm when 
it is assumed that it has the original inner surface 23, and whose density is 42 g/lit. In the projection representation 
shown in Figure 4, the longitudinal length L 1 and the lateral length of the space 21 of this main liner member 32 
are 220 mm and 1 80 mm, respectively. A recess 31 is provided substantially in the top portion of the inner surface of 
the main liner member 32, and the longitudinal length L 2 and the lateral length W 2 of the recess 31 are 126 mm (Lg/ 

55 Li = 0.57) and 1 26 mm (\N^N^ = 0.7), respectively. L 4 and L 3 are both 47 mm and W 4 and W 5 ar both 27 mm. The 
d pth of the recess 31 is 10 mm: that is, it is about 29% of the mean original thickness of the main liner member 32. 
[0053] An inner subsidiary liner member 33 of foam d polystylene is made, whose density is 21 g/lit (50% by density 
of the main lin r member 32) and whos thickness is 1 5 mm. This inner subsidiary liner memb r 33 is of substantially 
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circular shape, whose longitudinal length L 3 and lateral I ngth W 3 are ach 120 mm (about 95% of th respectiv 
longitudinal and lateral lengths l_2 and W 2 of the recess 31). 

[0054] Th inn r subsidiary liner member 33 is fitted into th r c ss 31 of the inn r surface of the main liner member 
32 and, thus, an impact-on-th -head absorbing liner 1 5 is made, in which the inn rsubsidiary lin r member 33 protrudes 
substantially like a plateau in height of about 5 mm from the inner surface 23, in itself, of th main liner member 32. 
Then, the impact-on-the-head absorbing liner 15 is fitted into the outer shell 12 to make a head protector. 
[0055] A comparable example to be compared with the above Example will be hereinafter described. 
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Comparable Example 

[0056] A head covering made under the same specifications as those disclosed in the Example is provided for the 
comparison, except that both the recess 31 and the inner subsidiary liner member 33 are not provided in the main liner 
member 32 : so that the impact-on-the-head absorbing liner comprises only the main liner member whose inner surface 
is of substantially spherical shape and substantially equal to the imaginary curved surface (that is, the original inner 
surface) 23. 

[0057] Impact absorbing tests made for the head covering of the Example and Comparable Example will be herein- 
after described. 



20 



25 



30 



35 



40 



45 



Impact Absorbing Test 

[0058] The head covering worn on a head dummy is made to freely fall down on a plane of steel from a height of 2.9 
m, and the maximum acceleration, the period of duration of the acceleration over 150 G, and the HIC value thereof 
are calculated on the basis of the values measured by an accelerometer secured to the head dummy. G means grav- 
itational acceleration and its value is 9.8 m/s 2 . 

[0059] The following table shows the result of the impact absorbing test in comparison between Example and Com- 
parable Example. 





Ex. 


Comp.Ex. 


Max. Acc. (G) 


207 


234 


P. of Duration of Val. over 150 G (msec) 


2.58 


3.68 


HIC 


1477 


2032 



[0060] According to the table, it is apparent that the maximum acceleration and HIC of Example is lower than those 
of Comparable Example. 

[0061] A head covering shown in Figures 5-7 according to the second embodiment of this invention will be hereinafter 
describe. It is noted that the description of the first embodiment holds good with the second embodiment except for 
the different points between them, which will be described below. 

[0062] The head covering according to the second embodiment of this invention (Figures 5-7) is only practically 
different from the head covering 1 0 according to the first embodiment (Figures 1 -4) except the structure of the impact- 
on-the-head absorbing liner 15, which comprises the backing member for the head, and the provision of the ventilation 
mechanism, and the remaining structure may be substantially equal to that of the head covering shown in Figures 1 -4. 
Thus, the explanation of the remaining structure will be omitted if unnecessary, and the same reference numbers will 
be used to identify the same elements. 

[0063] In the second embodiment of this invention, an impact-on-the-head absorbing liner 15 shown in Figures 5-7 
comprises: 



50 



(1 ) main liner member 32 that is different from the well-known one in such points that inner recess 31 is disposed 
in its inner surface and outer recess 34 is disposed in its outer surface; 

(2) inner subsidiary liner member 33 fitted into the inner recess 31 so as to be secured to the main liner member 
32; and 

(3) outer subsidiary liner member 35 fitted into the outer recess 34 so as to be secured to the main liner member 32 . 



55 



[0064] The main liner member 32 disclosed in the second embodiment is similar to the one disclosed in the first 
embodiment, except that th out r r cess 34 and a ventilation mechanism described b low are provided. Also th 
inner subsidiary liner member 33 disclosed in the second embodim nt is similar to th one disclosed in the first em- 
bodiment, except that a ventilation mechanism described below is provid d. Further, also the outer subsidiary liner 
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memb r 35 disclosed in the second embodiment is formed in such a way as to be similar to the inner subsidiary liner 
member disclosed in the first embodiment except for the above described and hereinafter described points. In that 
vent r it is pr f rable that th out r subsidiary lin r m mb r 35 is th same in material as th main liner member 32 
and the inner subsidiary member 33, but it may be different in material from one or all of them. 

5 [0065] In this second embodiment, the object in providing the outer recess 34 and the outer subsidiary member 35 
lies in the provision of the ventilation mechanism for the head covering 10 and the improvement of the impact energy 
dispersing and absorbing ability as it is done in the inner subsidiary liner member 33. For this purpose, the outer recess 
34 extending from the front portion to the rear portion via the top portion is provided in the main liner member 32. This 
outer recess 34 is of substantially spherical shape (but having a spherical surface in part) and, when developed, It is 

10 substantially in the shape of a rectangle longer along its longitudinal direction. In addition, its front end 34a is located 
in a position a little above the lower end 36 of the front portion of the main liner member 32, and its rear end 34b is 
located in a position, in a certain degree, above the lower end 37 of the rear portion thereof. 

[0066] The outer recess 34 is shallow substantially in the top portion (the area substantially opposed to the inner 
recess 31 ), and deep in the remaining portion. Further, the depth between the above shallow area and the above deep 
15 area becomes gradually deeper toward its front end 34a and its rear end 34b. in that event, it is preferable that the 
mean depth difference between the shallow area and the deep area is within 2-18 mm, and it is much preferable that 
it is within 3-12 mm. As one example, the shallow area may have a depth of 12 mm and the deep area may have a 
depth of 18 mm. 

[0067] In the bottom surface 38 of the outer recess 34, a pair of right and left grooves extend from its front end 34a 

20 to the rear end 34b via the top portion, and their front ends are connected to respective notches 43, 44 formed in the 
front side surface of the outer recess 34. Each groove 41 , 42 has a plurality of through holes 45, 46 (there are three 
holes in the drawing) and, thereby, the grooves 41 , 42 are communicated with the inner recess 31 . Formed in the main 
liner member 32 are a pair of right and left grooves 49, 50 upwardly extending between the rear end 34b of the outer 
recess 34 and the lower end 37 of the rear portion. 

25 [0068] The outer subsidiary liner member 35, which is substantially the same in shape as the outer recess 34 (that 
is, a substantially spherical shape and, when developed, substantially a rectangle longer in its longitudinal direction), 
is fitted into the recess 34 and secured to the main liner member 32 by the help of an adhesive, a tape or the like. In 
the inner surface of the outer subsidiary liner member 35, a pair of right and left grooves 51 , 52, which is to be faced 
the respective grooves 41 , 42 of the main liner member 32, extend throughout its length in the longitudinal direction, 

30 so that formed between the main liner member 32 and the outer subsidiary liner member 35 are a pair of right and left 
vent holes 47, which are formed with the grooves 41 , 42, 51 , 52. These vent holes 47 may be formed only with the 
grooves 41 , 42 of the main liner member 32 or only with the grooves 51 , 52 of the outer subsidiary liner member 35. 
[0069] The rear ends of the grooves 51 , 52 are connected to respective notches 53, 54 that pass through the outer 
subsidiary liner member 35 toward its outer surface. In the drawing, each groove 51 , 52 has one through hole 55, 56. 

35 Thereby, the grooves 51 , 52 are communicated with the outer surface of the outer subsidiary liner member 35 in Its 
top portion via the through hole 55, 56. In the inner subsidiary liner member 33, there are through holes 57, 58 formed 
. two rows (in the drawing there are three holes in each row), and the plurality of through holes 57, 58. in each row are 
to be faced the plurality of through holes 45, 46, formed two rows, of the main liner member 32, respectively. 
[0070] As shown in Figure 5, formed in the outer shell 1 2 are through holes that are faced the notches 43, 44 of the 

40 main liner member 32, and the through holes 55, 56 and notches 53, 54 of the outer subsidiary liner member 35, 
respectively. Further, secured to these through holes are intake ducts 61 and exhaust ducts 62, 63, respectively. These 
ducts 61 , 62, 63 are located in the front portion, the top portion and the rear portion of the liner 15, respectively, and 
may be made of suitable material, such as polycarbonate, polyacetal or other synthetic resin. 

[0071] As shown in Figure 5, the head covering 1 0 according to the second embodiment of this invention has, thus, 
45 a pair of right and left ventilating passages, each having a route: intake duct 61 - notches 43, 44 - vent holes 47 - 
notches 53, 54 - grooves 49, 50 - exhaust duct 63. In addition, these ventilating passages have exhaust bypasses that 
run from intermediate positions of the vent holes 47 to the exhaust ducts 62 via the through holes 55, 56 of the outer 
subsidiary liner member 35, and vent passes that make the intermediate positions of the vent holes 47 communicate 
with the space 21 through the through holes 45, 46 of the main liner member 32 and the through holes 57, 58 of the 
50 inner subsidiary liner member 33. Thus, when shutters (not shown) are opened to open the respective ducts 61 , 62, 
63, fresh air is taken in the head covering 10 via intake duct 61 and this air can be exhausted from the exhaust ducts 
62, 63 via vent hole 47. In the ordinary state, the air in the space 21 can be exhausted via through holes 57, 58, 45, 
46, vent hole 47, and through holes 55, 56, and, according to the respective open or closed conditions of the shutters 
for the ducts 61 , 62, 63, the air can be taken in the space 21 of the head covering 10 in reverse to the route described 
55 above. Therefore, the above ventilation mechanism guarantees a better ventilation of the head covering 10. 

[0072] In the head covering 10 according to the second embodiment of this invention, the density of the outer sub- 
sidiary lin r m mber 35 is determined to be low r than that of the main lin r memb r 32 so as to improve its impact 
nergy dispersing and absorbing ability by the us of th outer subsidiary liner member 35. How ver, this outer sub- 
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sidiary lin r m mber 35 is positioned on the outside of the main liner member 32 and lies not only in the top portion 
but also in the front portion and rear portion of the member 32, so that its density is determined to be higher than that 
of the inner subsidiary liner member 33. 

[0073] In this second embodiment, it is preferable that the density of th main liner member 32 is generally within 

s 30-1 00 g/lit and it is much preferable that it is within 40-90 g/lit. It is preferable that the density of the outer subsidiary 
liner member 35 is generally within 20-80% of that of the main liner member 32 and it is much preferable that it is within 
35-65% thereof. Concretely speaking, it is preferable that the density of the outer subsidiay liner member 35 is within 
10-70 g/lit and it is much preferable that it is within 15-60 g/lit. It is preferable that the density of the inner subsidiary 
liner member 33 is generally within 1 5-75% of that of the main liner member 32 and it is much preferable that it is within 

10 25-55% thereof. Further, it is preferable that the density of the inner subsidiary liner member 33 is within 35-85% of 
that of the outer subsidiary liner member 35 and it is much preferable that it is within 45-75% thereof. Concretely 
speaking, it is preferable that the density of the inner subsidiary liner member 33 is within 5-70% g/lit and it is much 
preferable that it is within 1 0-50 g/lit. In a practical instance, the respective densities of the main liner member 32, the 
outer subsidiary liner member 35 and the inner subsidiary liner member 33 are 60 g/lit, 30 g/lit and 20 g/lit. 

15 [0074] It is not always necessary that, when developed, the respective configurations of the outer recess 34 and the 
outer subsidiary liner member 35 are substantially rectangular. They may be of substantially elliptical or substantially 
longated circular shape. For example, particularly, when it is unnecessary to provide the ventilation mechanism within 
the head covering 1 0 by means of the outer recess 34 and the outer subsidiary liner member 35, they may be of 
substantially circular, substantially polygonal, substantially star-like or other suitable shape. Further, it is preferable 

20 that the configuration of the outer subsidiary liner member 35 is substantially equal to that of the outer recess 34 or 
substantially similar to and a little smaller than that of the outer recess 34, but it is not always necessary to be so. For 
example, when it is unnecessary to provide the ventilation mechanism within the head covering 10 by means of the 
outer recess 34 and the outer subsidiary liner member 35, the outer recess 34 and the outer subsidiary liner member 
35 may be disposed only substantially in the top portion of the liner 15. In that event, it is possible to make the density 

25 of the outer subsidiary liner member 35 substantially equal to or smaller than that of the inner subsidiary liner member 
33. Further, the length of the outer recess 34, measured along its longitudinal direction, may be within 45-85% of the 
longitudinal length of the liner 15 like the hereinbefore described ratio of length l_2 to length and it is preferable that 
it is within 50-70% thereof. 

[0075] Figure 6 is the projection representation of the plane (the outer subsidiary liner member 35 is indicated in dot- 
30 and-dash line) of the impact-on-the-head absorbing liner 1 5 at the time when the head covering 1 0 worn in the ordinary 
stance is projected in the horizon ai plane 22. 

[0076] In the projection representation, it is preferable that the lateral length W 7 (the length measured in the horizontal 
direction in Figure 6) of the outer recess 34 is within 30-80% of the lateral length W 6 of the liner 15 (that is, W 7 /W 6 = 
0.3 - 0.8) and it is much preferable that it is within 40-70% thereof (that is, W 7 /W 6 = 0.4 - 0.7). From the point of practical 
35 use, it Is preferable that the lateral length W 6 of the liner 15 is within 220-280 mm and it is much preferable that it is 
within 235-265 mm, so that it is preferable that the lateral length W 7 of the outer recess 34 is within 90-1 90 mm and it 
is much preferable that it is within 1 1 0-1 70 mm. In a practical instance, length W 6 is 250 mm and length W 7 is 1 40 mm 
(that is, W 7 /W 6 = 0.56). 

[0077] In the projection representation shown in Figure 6, the lateral length of the outer subsidiary liner member 35 

40 is substantially equal to the lateral length W 7 of the outer recess 34 but, in general, it is preferable that the lateral length 
of the member 35 is within 60-1 00% of length W 7 and it much preferable that it is within 75-1 00% thereof. The longi- 
tudinal length of the outer subsidiary liner member 35 (measured in its developed view) is substantially equal to that 
of the longitudinal length, in the developed view, of the outer recess 34, but, in general, it Is preferable that the longituianl 
length of the member 35 is within 60-1 00% thereof and it is much preferable that it is within 75-1 00% thereof. 

45 [0078] The lateral length W 8 between the left side end (in Figure 6, the right side end) of the liner 1 5 and the left side 
end of the outer recess 34 may be substantially equal to the lateral length W 9 between the right side end of the liner 
1 5 and the right side end of the outer recess 34. Therefore, it is preferable that the respective lengths W 8 , W 9 are within 
1 0-35% of the length W 6 and it is much preferable that they are respectively within 1 5-30% thereof. Concretely speaking, 
it is preferable that they are respectively within 20-90 mm and it is much preferable that they are respectively within 

50 35-75 mm. In a practical instance, the lengths W 8 , W 9 are 55 mm each (that is, vVyWg = Wg/W 6 =0,22). 

[0079] As a result of the foregoing, in the projection representation shown in Figure 6, the outer recess 34 is apart 
in length W 8 from the left side end of the liner 15 and apart in length W 9 from the right side end thereof, so that the 
outer recess 34 is formed only in the front portion, the top portion and the rear portion of the outer surface of the liner 
15 and not formed in the right and left side portions thereof, so that it does not occur that the formation of the outer 

55 recess 34 reduces worthlessly the rigidity (that is, th strength) of the whole of the liner 15. 

[0080] It is preferable that the distance (Figures 5 and 7) betw en the lower end. 36 of the front portion of the 
liner 15 (in th cas ofth illustrat d j t-type h Imet, the upper end of the cut 25 at th center th r of; in th cas of 
th full-fac -type helmet, the upper side of the opening at the center thereof) and the front nd 34a of the outer recess 
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34 is within 7-50 mm and it is much preferabl that it is within 10-40 mm. In a practical instanc , the distance Lg is 18 
mm. The distance L 7 (Figure 5) between the lower end 37 of the rear portion of the liner 15 and the r ar end 34b of 
the outer recess 34 is diff rent in a certain degr e, in dependenc upon the typ ofth h Imet, such as the illustrat d 
jet-typ h Im t, th s mi-jet-type h Im t, orth full-face-typ helmet but, in general, it is pr ferable that the distance 
5 L 7 is within 7-1 50 mm and it is much preferable that it is within 1 0-1 20 mm. In the jet-type helmet shown in the drawings, 
it is 60 mm in a practical instance. 

[0081] It is preferable that the depth of the outer recess 34 (in other words, the distance between the bottom surface 
38 of the outer recess 34 and the original outer surface of the liner 15, where the original outer surface shown in the 
drawings is practically equal to the outer surface of the outer subsidiary liner member 35) is smaller than a half of the 

10 original thickness of the liner 15 (that is, the original thickness of the main liner member 32) and larger than 5 mm. It 
is preferable that the original thickness of the liner 15 is within 15-55 mm as stated before and it is much preferable 
that it is within 25-45 mm, so that it is preferable that the depth of the outer recess 34 is within 5-30 mm and it is much 
preferable that it is within 10-20 mm. In a practical instance, the mean depth of the outer recess 34 is 10 mm. It is 
preferable that the thickness of the main liner member 32 in the portion where the inner recess 31 is formed in its inner 

15 surface and the outer recess 34 is formed in its outer surface (that is, the distance between the bottom surface of the 
inner recess 31 and the bottom surface 38 of the outer recess 34) is within 20-70% of the original thickness of the main 
liner member 32 and it is much better that it is within 30-60% thereof. Concretely speaking, it it preferable that it is 
within 5-40 mm and it is much preferable that it is within 8-25 mm. In a practical instance, the thickness of the portion 
(the portion where the recesses 31 , 35 are disposed on the inside portion and the outside portion, respectively) of the 

20 main liner member 32 is 7 mm. 

[0082] It is desirable that the thickness of the outer subsidiary liner member 35 is substantially equal to the depth of 
the outer recess 34 as shown in the drawings, but it may be a little smaller or larger than the depth of the outer recess 
34. Further, the depth of the outer recess 34 and the thickness of the outer subsidiary liner member 35 shown in the 
drawings are deep in a certain extent and shallow in a certain extent, but they may be uniform each in whole. 

25 [0083] In the second embodiment described above, not only the inner recess 31 and the inner subsidiary liner member 
33 are provided on the inside of the main liner member 32. but also the outer recess 34 and the outer subsidiary liner 
member 35, whose density value lies between the density values of the main liner member 32 and the inner subsidiary 
liner member 33, are provided on the outside of the main liner member 32. In addition, the ventilation mechanism is 
incorporated. Therefore, according to the second embodiment, the maximum acceleration exerted on the rider or the 

30 Nke's vertex can be effectively reduced and, also, the duration of the appearances of the acceleration values over a 
certain value can be reduced to lower the HIC by the same degree or more as disclosed in the first embodiment. 
Further, the ventilation of the head covering 10 can be improved. 

[0084] Having described a specific preferred embodiments of the present invention with reference to the accompa- 
nying drawings, it is to be understood that the invention is not limited to that precise embodiments, and that various 
35 changes and modifications may be effected therein by one skilled In the art without departing from the scope or spirit 
of the invention as defined in the appended claims. 

[0085] For example, the safety helmet capable of applying this invention is not limited to the jet-type helmet disclosed 
in the first and second embodiments, but this invention can be applied to the semi-jet-type helmet, the full-face-type 
helmet or other types of the helmet. 
40 [0086] Moreover, in the first and second embodiments described above, many grooves may be formed in lattice-like 
arrangement or other suitable arrangement in either or both of the inner surface of the inner subsidiary liner member 
33 and the outer surface of the outer subsidiary liner member 35 and, thereby, the impact energy dispersing and 
absorbing ability of the liner 15 may be further improved. 

[0087] Moreover, in the first and second embodiments, either or both of the inner recess 31 and the outer recess 34 
45 may be more than one in number and either or both of the inner subsidiary liner member 33 and the outer subsidiary 
liner member 35 may be correspondingly more than one in number. 

[0088] Moreover, the inner recess 31 and the outer recess 34 (including the inner subsidiary liner member 33 and 
the outer subsidiary liner member 35) may be provided in one or more than one of the front portion, the top portion, 
the rear portion, and the right and left portions of the impact absorbing liner 15. 

so 

Claims 

1 . A head protector (1 0) for a safety helmet, comprising an outer shell (12) made of hard material and an impact-on- 
55 the-head absorbing liner (1 5) arranged on the inside of the outer shell (12), whereas 

the impact absorbing lin r(15)compris s amain liner member (32) and an inner subsidiary liner m mber(33), 
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an inn r recess (31 ) is provided in the inner surface of the main liner m mber (32), and 

the inner subsidiary liner member (33) is fitted into th inner recess (31 ), 
characteriz d in that 

5 

a) the depth (D) of the inner recess (31 ) is smaller than 30 mm and larger than 5 mm, 

b) the top face of the inner subsidiary liner member (33) contacts the base of the inner recess (31 ) so that 
no gap is formed between the member (33) and the base of the recess (31), 

c) the inner subsidiary liner member (33) is a single product, and 

10 d) the main liner member (32) and the inner subsidiary liner member (33) are each formed with synthetic 

resin foam, whereas the density of the inner subsidiary liner member (33) is within 20 - 80 % of that of the 
main liner member (32). 

2. A head protector according to claim 1 , characterized in that the density of the inner subsidiary liner member (33) 
15 j s within 35-65 % of that of the main liner member (32). 

3. A head protector according to claim 1 or 2, characterized in that the density of the main liner member (32) is 
within 20-80 g/lit, preferably within 30-70 g/lit, and the density of the inner subsidiary liner member (33) is within 
5-50 g/lit, preferably within 10-40 g/lit. 

20 

4. A head protector according to anyone of claims 1 -3 characterized in that the depth (D) of the inner recess (31 ) 
is within 1 0-20 mm. 

5. A head protector according to anyone of claims 1 - 4, characterized in that the depth (D) of the inner recess (31 ) 
25 is smaller than a half of the original thickness of the impact absorbing layer (15). 

6. A head protector according to any one of claims 1 - 5, characterized in that 

when the depth of the inner recess (31) is denoted by D, the thickness (T) of the inner subsidiary liner member 
(33) is within D - (D + 10 mm), preferably within (D + 3 mm) - (D + 7 mm). 

30 

7. A head protector according to any one of claims 1 - 6, characterized in that 

when it is assumed that the inner recess (31 ) is not disposed, the original thickness of the main liner member (32) 
is within 15-55 mm, preferably within 25 - 45 mm. 

35 8. A head protector according to any one of claims 1 - 7, characterized in that 

the inner recess (31 ) is provided in a predetermined area which includes at least the top portion of the inner surface 
of the main liner member (32) but does not substantially include at least the front portion thereof. 

9. A head protector according to any one of claims 1 - 8, characterized in that 

40 the predetermined area includes only substantially the top portion of the inner surface of the liner (15). 

10. A head protector according to any one of claims 1-9, characterized in that 

the longitudinal length (L 2 ) of the predetermined area, shown in a projection representation of the bottom 
45 surface of the liner (1 5) at the time when the head protector (10) that is worn by a person in the ordinary stance 

is projected on the horizontal plane (22), is within 40 - 80%, preferably within 50 - 70% of the longitudinal 
length (L,) of the space (21 ), to be occupied by the person's head, of the liner (15); 

the lateral length (W 2 ) of the predetermined area, shown in the projection representation, is within 45 - 85%, 
50 preferably within 55 - 75% of the lateral length (W^ of the space (21); 

the longitudinal length (L 4 ) between the front end of the space (21) and the front end of the predetermined 
area, and the longitudinal length (L 5 ) between the rear end of the space (21) and the rear end of the prede- 
termined area, both shown in the projection representation, are within 1 0 - 30%, preferably within 1 5 - 25% of 
55 the longitudinal length (L|) of th spac (21); and 

the lateral length (W 4 ) betwe n the left end of the spac (21) and the I ft end of the predetermin d area, and 
the lateral length (W 5 ) betwe n the right nd of the space (21) and th right end of the predetermined area, 
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both shown in the projection representation, are within 8 - 28%, preferably within 1 3 - 22% of th lat ral length 
(W^of the space (21). 

11. A head protector according to any one of claims 1 -10, characteriz d in that 

the inner recess (31) is of substantially elliptical or substantially elongated circular shape prolonged in the 
substantially longitudinal direction of the head protector (10), or of substantially circular shape, and 

the substantially elliptical, substantially elongated circular or substantially circular inner recess (31) is inscribed 
in the predetermined area. 

12. A head protector according to claim 9 or 11 , characterized in that 

the longitudinal length (L 3 ) and the lateral length (W 3 ) of the inner subsidiary liner member (33), both shown in the 
projection representation, are within 60 - 100%, preferably within 75 - 100% of the longitudinal length (L 2 ) and 
lateral length (W 2 ) of the inner recess (31), respectively. 

13. A head protector according to any one of claims 8 - 12, characterized in that 

the longitudinal length (L 2 ) of the predetermined area, shown in the projection representation, is within 8 - 200 
mm, preferably is within 1 00 - 160 mm, 

the lateral length (W 2 ) of the predetermined area, shown in the projection representation, is within 70-170 
mm, preferably within 90- 140 mm. 

14. A head protector according to any one of claims 1-13, characterized In that 

the impact absorbing liner (15) further comprises an outer subsidiary liner member (35), whose density lies 
between the densities of the main liner member (32) and the inner subsidiary liner member (33), 

an outer recess (34) is provided In the outer surface of the main liner member (32), and 

the outer subsidiary liner member (35) is fitted into the outer recess (34). 

15. A head protector according to claim 14, characterized In that 

the main liner member (32), the inner subsidiary liner member (33), and the outer subsidiary liner member 
(35) are each formed with synthetic resin foam, 

the density of the outer subsidiary liner member (35) is within 20 -80%, preferable within 35 - 65% of that of 
the main liner member (32), and 

the density of the inner subsidiary liner member (33) is within 1 5 - 75%, preferably within 25 - 55% of that of 
the main liner member (32), and is within 35 - 85%, preferably within 45 - 75 % of that of the outer subsidiary 
liner member (35). 

16. A head protector according to claim 14 or 15, characterized in that 

the density of the main liner member (32) is within 30- 100 g/lit, preferably within 40 - 90 g/lit, 

the density of the outer subsidiary liner member (35) is within 10-70 g/lit, preferably within 15-60 g/lit, and 

the density of the inner subsidiary liner member (33) is within 5 - 70 g/lit, preferably within 10-50 g/lit. 

17. A head protector according to any one of claims 14-16, characterized in that 

the mean depth of th outer rec ss (34) is smaller than a half of th original mean thickness of the impact absorbing 
liner (15) and larger than 5 mm, preferably within 10-20 mm. 

18. A head protector according to any on of claims 14-17, charact riz d in that 
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the original thickness of the main lin r member (32) at the time when it is assumed that the inner recess (31 ) and 
the outer recess (34) are not provided is within 15-55 mm, preferably within 25 - 45 mm. 

19. A head protector according to any on of claims 14-18, charact rized in that 

the thickness of the portion of the main liner member (32), wh re the inner rec ss (31) and the outer recess (34) 
are formed in its inner surface and outer surface, respectively, is within 20 - 70%, preferable within 30 - 60% of 
the original thickness of the main liner member (32). 

20. A head protector according to any one of claims 14-19, characterized in that 

the outer recess (34) is provided in a second predetermined area, where the front portion, the top portion and the 
rear portion of the inner surface of the main liner member (32) are included, and the right and left side portions 
thereof are not substantially included. 

21. A head protector according to any one of claims 14-20, characterized in that 

at least one vent hole (47) is disposed between the main liner member (32) and the outer subsidiary liner 
member (35), 

the vent hole (47) extends from the front portion to the rear portion of the impact absorbing liner (15) via the 
top portion thereof, and 

first communicating means (43, 44, 61) for communication between the vent hole (47) and the outer surface 
of the front portion of the outer shell (12), and second communicating means (49, 50, 53, 54, 63) for commu- 
nication between the vent hole (47) and the outer surface of the rear portion of the outer shell (12) are provided. 

22. A head protector according to claim 21 , characterized in that 

third communicating means (55, 62) for communication between the vent hole (47) and the outer surface of the 
top portion of the outer shell (12), and fourth communicating means (45, 46, 57, 58) for communication between 
the vent hole (47) and the space (21) of the impact absorbing liner (15) are further provided. 

23. A head protector according to any one of claims 20 - 22, characterized in that 

the lateral length (W 7 ) of the second predetermined area, shown in a projection representation of the plane 
of the liner (15) at the time when the head protector (10) that is worn by a person in the ordinary stance is 
projected on the horizontal plane (22), is within 30 - 80%, preferably within 40 - 70% of the lateral length (W 6 ) 
of the impact absorbing liner (15); 

the lateral length (W 8 ) between the left end of the impact absorbing liner (15) and the left end of the second 
predetermined area, and the lateral length (W 9 ) between the right end of the impact absorbing liner (15) and 
the right end of the second predetermined area are each within 10 - 35%, preferably within 15 - 30% of the 
lateral length (W 6 ) of the impact absorbing liner (15); 

the distance (L 6 ) between the lower end (36) of the front portion of the impact absorbing liner (15) and the 
front end (34a) of the outer recess (34) is within 7 - 50 mm, preferably within 10-40 mm; and 

the distance (L 7 ) between the lower end (37) of the rear portion of the impact absorbing liner (15) and the rear 
end (34b) of the outer recess (34) is within 7-150 mm, preferably within 10-120 mm. 

24. A head protector according to any one of claims 14-23, characterized in that 

the depth of the outer recess (34) is shallow in the area substantially opposed to the inner recess (31) and deep 
in the remaining area. 

25. A head protector according to any one of claims 14-24, characterized in that 

when developed, each of the outer recess (34) and the outer subsidiary liner member (35) is of substantially 
rectangular, substantially elliptical or substantially elongated circular shap , prolonged in th substantially longi- 
tudinal direction. 

26. A h ad protector according to any one of claims 23 - 25, characterized in that 
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the lateral length of th outer subsidiary liner member (35), shown in the projection representation, is within 
60 - 1 00%, preferably within 75 - 1 00% of the lateral length (W 7 ) of the outer recess (34), and 

th longitudinal length, when dev loped, of the out r subsidiary liner member (35) is within 60 - 100%, pref- 
5 erably within 75 - 100% of the longitudinal length, when dev lop d, of the outer recess (34). 

27. A helmet comprising the head protector specified in any one of claims 1 - 26. 



10 Patentansprtiche 

1 . Kopfschutzvorrichtung (1 0) fur einen Sicherheitshelm mit einer auBeren, aus hartem Material hergestellten Schale 
(12) und einer einen Aufprall auf den Kopf aufnehmenden Einlage (15), die auf der Innenseite der auBeren Schale 
(12) angeordnet ist, wobei 

15 

die Aufprall auf nehmende Einlage (15) ein Haupteinlageteil (32) und ein inneres Nebeneinlageteil (33) umfaBt, 

eine innere Ausnehmung (31) an der inneren Oberflache des Haupteinlageteils (32) vorgesehen ist, und. 

20 - das innere Nebeneinlageteil (33) in die innere Ausnehmung (31) eingepaBt ist, 

dadurch gekennzeichnet, daB 

a) die Tiefe (D) der inneren Ausnehmung (31 ) kleiner als 30 mm und groBer als 5 mm ist, 

25 b) die Ruckenflache des inneren Nebeneinlageteils (33) den Boden der inneren Ausnehmung (31 ) beruhrt, 

so daB keine Lucke zwischen dem Teil (33) und dem Boden der Ausnehmung (31) ausgebildet wird, 

c) das innere Nebeneinlageteil (33) ein einteiliges Erzeugnls ist, und 

30 d) das Haupteinlageteil (32) und das innere Nebeneinlageteil (33) jeweils aus synthetischen Harzschaum 

gebildet sind, wobei die Dichte des inneren Nebeneinlageteils (33) in einem Bereich zwischen 20-80% 
der des Haupteinlageteils (32) liegt. 

2. Kopfschutzvorrichtung nach Anspruch 1 , dadurch gekennzeichnet, daB die Dichte des inneren Nebeneinlageteils 
35 (33) in einem Bereich zwischen 35-65% der des Haupteinlageteils (32) liegt. 

3. Kopfschutzvorrichtung nach Anspruch 1 Oder 2, dadurch gekennzeichnet, daB die Dichte des Haupteinlageteils 

(32) zwischen 20-80 g/lit, vorzugsweise zwischen 30-70 g/lit liegt und die Dichte des inneren Nebeneinlageteils 

(33) zwischen 5-50 g/lit, vorzugsweise zwischen 10-40 g/lit liegt. 

40 

4. Kopfschutzvorrichtung nach einem der Anspruche 1 bis 3, dadurch gekennzeichnet, daB die Tiefe (D) der inneren 
Ausnehmung (31) zwischen 10-20 mm liegt. 

5. Kopfschutzvorrichtung nach einem der Anspruche 1 bis 4, dadurch gekennzeichnet, daB die Tiefe (D) der inneren 
^5 Ausnehmung (31) kleiner ist als die Halfte der ursprunglichen Dicke der Aufprall aufnehmenden Einlage (15). 

6. Kopfschutzvorrichtung nach einem der Anspruche 1 bis 5, dadurch gekennzeichnet, daB 

wenn die Tiefe der inneren Ausnehmung (31 ) durch (D) gekennzeichnet ist, die Dicke (T) des inneren Neben- 
50 einlageteils (33) in dem Bereich (D) - (D+ 10 mm), vorzugsweise in dem Bereich (D + 3 mm) - (D + 7 mm) liegt. 

7. Kopfschutzvorrichtung nach einem der Anspruche 1 bis 6, dadurch gekennzeichnet, daB 

wenn unterstellt wird, daB die innere Ausnehmung (31) nicht angeordnet ist, die ursprungliche Dicke des 
55 Haupteinlageteils (32) in dem Bereich zwischen 1 5-55 mm, vorzugsweis in d m B reich zwisch n 25-45 mm 

liegt. 

8. Kopfschutzvorrichtung nach ein m der Anspruche 1 bis 7, dadurch g k nnzeichn t, daB 
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die inn re Ausnehmung (31) in einem vorbestimmten Bereich bereitgestellt wird, welcher wenigst ns d n 
oberen Abschnitt der inneren Oberflache des Haupteinlageteils (32) beinhaltet, aber im wesentlichen ntcht 
wenigstens den Frontabschnitt von di s m beinhaltet. 

9. Kopfschutzvorrichtung nach inem der Anspruche 1 bis 8, dadurch g kennz Ichn t, daB 

der vorbestimmte Bereich im wesentlichen nur den oberen Abschnitt der inneren Oberflache der Einlage (15) 
beinhaltet. 

10. Kopfschutzvorrichtung nach einem der Anspruche 1 bis 9, dadurch gekennzeichnet, daB 

die longitudinale Strecke (L 2 ) des vorbestimmten Bereiches, die in einer Projektionsdarstellung der Unterseite 
der Einlage (15) zu einer Zeit gezeigt wird, zu der die Kopfschutzvorrichtung (10), welche von einer Person 
in derublichen Haltung getragen wird, auf die horizontale Ebene (22) projiziert wird, in einem Bereich zwischen 
40-80%, vorzugsweise in einem Bereich zwischen 50-70% der longitudinalen Strecke (L,) des durch den Kopf 
einer Person eingenommenen Raumes (21) der Einlage (15) liegt, 

die seitliche Strecke (W 2 ) des vorbestimmten Bereiches ( die in der Projektionsdarstellung gezeigt wird, in 
einem Bereich zwischen 45-85 %, vorzugsweise in einem Bereich zwischen 55-75 % der seitlichen Strecke 
(W-,) des Raumes (21) liegt, 

die longitudinale Strecke (L 4 ) zwischen dem vorderen Ende des Raumes (21) und dem vorderen Ende des 
vorbestimmten Bereiches, und die longitudinale Strecke (L 5 ) zwischen dem hinteren Ende des Raumes und 
dem hinteren Ende des vorbestimmten Bereiches, die beide in der Projektionsdarstellung gezeigt sind, in 
einem Bereich zwischen 1 0-30%, vorzugsweise in einem Bereich zwischen 15-25% der longitudinalen Strecke 
(L^ des Raumes (21) liegen, und 

die seitliche Strecke (W 4 ) zwischen dem linken Ende des Raumes (21 ) und dem linken Ende des vorbestimm- 
ten Bereiches, und die seitliche Strecke (W 5 ) zwishen dem rechten Ende des Raumes (21) und dem rechten 
Ende des vorbestimmten Bereiches, die beide in der Projektionsdarstellung gezeigt sind, in einem Bereich 
zwischen 8-28%, vorzugsweise in einem Bereich zwischen 13-22% der seitlichen Strecke (W^ des Raumes 
(21) liegen. 

11. Kopfschutzvorrichtung nach einem der Anspruche 1 bis 10, dadurch gekennzeichnet, daB 

die innere Ausnehmung (31) von im wesentlichen elliptischer Oder im wesentlichen kreisformig gedehnter 
Form, die in der im wesentlichen longitudinalen Richtung der Kopfschutzvorrichtung (10) verlangert ist, oder 
von im wesentlichen kreisformiger Form ist, und 

die im wesentlichen elliptische, im wesentlichen kreisformig gedehnte oder im wesentlichen kreisformige in- 
nere Ausnehmung (31) in dem vorbestimmten Bereich eingetragen ist. 

12. Kopfschutzvorrichtung nach Anspruch 9 oder 11 , dadurch gekennzeichnet, daft die longitudinale Strecke (L 3 ) 
und die seitliche Strecke (W 3 ) des inneren Nebeneinlageteils (33), die beide in der Projektionsdarstellung gezeigt 
sind, in einem Bereich zwischen 60-100%, vorzugsweise in einem Bereich zwischen 75-100% der longitudinalen 
Strecke (Lg) bzw. der seitlichen Strecke (W 2 ) der inneren Ausnehmung (31) liegen. 

13. Kopfschutzvorrichtung nach einem der Anspruche 8 bis 12, dadurch gekennzeichnet, daft 

die longitudinale Strecke (L 2 ) des vorbestimmten Bereiches, die in der Projektionsdarstellung gezeigt ist, in 
einem Bereich zwischen 8-200 mm, vorzugsweise in einem Bereich zwischen 100-160 mm liegt, 

die seitliche Strecke (W 2 ) des vorbestimmten Bereiches, die in der Projektionsdarstellung gezeigt ist, in einem 
Bereich zwischen 70-170 mm, vorzugsweise in einem Bereich zwischen 90-140 mm liegt. 

14. Kopfschutzvorrichtung nach einem der Anspruche 1 bis 13, dadurch g kennzelchnet, daB 

di Aufprall aufn hmende Einlage (15) d s w iteren ein auBeres N beneinlageteil (35), dessen Dichte zwi- 
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schen d r Dicht des Haupteinlageteils (32) und des inneren Nebeneinlag teils (33) liegt, umfaBt, 
ein auBere Ausnehmung (34) in der auBer n Oberflache des Haupt inlageteils (32) vorgeseh n ist, und 
5 - das auBere Nebeneinlageteil (35) in die auBere Ausnehmung (34) eingepaBt ist. 

15. Kopfschutzvorrichtung nach Anspruch 14, dadurch gekennzeichnet, daB 

das Haupteinlageteil (32), das innere Nebeneinlageteil (33), und das auBere Nebeneinlageteil (35) jeweils 
io aus synthetischem Harzschaum gebildet sind, 

die Dichte des auBeren Nebeneinlageteils (35) in einem Bereich zwischen 20-80%, vorzugsweise in einem 
Bereich zwischen 35-65 % der des Haupteinlageteils (32) liegt, und 

15 - die Dichte des inneren Nebeneinlageteils (33) in einem Bereich zwischen 15-75%, vorzugsweise in einem 

Bereich zwischen 25-55 % der des Haupteinlageteils (32) liegt und in einem Bereich zwischen 35-85%, vor- 
zugsweise in einem Bereich zwischen 45-75% der des auBeren Nebeneinlageteils (35) liegt. 

16. Kopfschutzvorrichtung nach Anspruch 14 oder 15, dadurch gekennzeichnet, daB 

20 

die Dichte des Haupteinlageteils (32) in einem Bereich zwischen 30-100 g/lit, vorzugsweise in einem Bereich 
zwischen 40-90 g/lit liegt, 

die Dichte des auBeren Nebeneinlageteils (35) in einem Bereich zwischen 10-70 g/lit, vorzugsweise in einem 
25 Bereich zwischen 15-60 g/lit liegt, und . 

die Dichte des inneren Nebeneinlageteils (33) in einem Bereich zwischen 5-70 g/lit, vorzugsweise in einem 
Bereich zwischen 10-50 g/lit liegt. 

30 17. Kopfschutzvorrichtung nach einem der Anspruche 14 bis 16, dadurch gekennzeichnet, daB 

die Durchschnittstiefe der auBeren Ausnehmung (34) kleiner als die Halfte der ursprunglichen Durchschnitts- 
dicke der Aufprall aufnehmenden Einlage (15) und groBer als 5 mm ist, vorzugsweise in einem Bereich zwi- 
schen 1 0-20 mm liegt. 

35 

18. Kopfschutzvorrichtung nach einem der Anspruche 14 bis 17, dadurch gekennzeichnet, daB 

die urspriingliche Dicke des Haupteinlageteils (32), zu einem Zeitpunkt, zu dem unterstellt wird, daB die innere 
Ausnehmung (31 ) und die auBere Ausnehmung (34) nicht bereitgestellt sind, in einem Bereich zwischen 1 5-55 
<o mm, vorzugsweise in einem Bereich zwischen 25-45 mm liegt. 

19. Kopfschutzvorrichtung nach einem der Anspruche 14 bis 18, dadurch gekennzeichnet, daB 

die Dicke des Abschnitts des Haupteinlageteils (32), wo die innere Ausnehmung (31) bzw. die auBere Aus- 
45 nehmung (34) in dessen innere Oberflache bzw. auBeren Oberflache ausgebildet wird, in einem Bereich zwi- 

schen 20-70%, vorzugsweise in einem Bereich zwischen 30-60% der ursprunglichen Dicke des Haupteinla- 
geteils (32) liegt. 

20. Kopfschutzvorrichtung nach einem der Anspruche 14 bis 19, dadurch gekennzeichnet, daB 

so 

die auBere Ausnehmung (34) in einem zweiten vorbestimmten Bereich vorgesehen wird, in dem der vordere 
Abschnitt, der obere Abschnitt und der hintere Abschnitt der inneren Oberflache des Haupteinlageteils (32) 
enthalten sind, und die rechten und linken Seitenabschnitte von diesem im wesentlichen nicht enthalten sind. 

55 21. Kopfschutzvorrichtung nach in m d r Anspruche 14 bis 20, dadurch gek nnz ichnet, daB 

wenigstens ein Luftungsschlitz (47) zwisch n dem Haupteinlag t il (32) und d m auB ren Nebeneinlag teil 
(35) angeordnet ist, 
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der Luftungsschlitz (47) sich von dem vorderen Abschnitt zu dem hinteren Abschnitt d r Aufprall aufnehm n- 
den Einlage (15) uber den oberen Abschnitt von dieser erstreckt, und 

erste in Verbindung bring nde Mittel (43, 44, 61) fur eine Verbindung zwischen dem Luftungsschlitz (47) und 
der auBeren Oberflache des vorderen Abschnitts der auBeren Schal (12), und zweite in Verbindung bringende 
Mittel (49, 50, 53, 54, 63) fur eine Verbindung zwischen dem Luftungsschlitz (47) und der auBeren Oberflache 
des hinteren Abschnitts der auBeren Schale (12) bereitgestellt werden, 

22. Kopfschutzvorrichtung nach Anspruch 21 , dadurch gekennzeichnet, daB 

dritte in Verbindung bringende Mittel (55, 62) fur eine Verbindung zwischen dem Luftungsschlitz (47) und der 
auBeren Oberflache des oberen Abschnitts der auBeren Schale (12), und desweiteren vierte in Verbindung 
bringende Mittel (45, 46, 57, 58) fur eine Verbindung zwischen dem Luftungsschlitz (47) und dem Raum der 
Aufprall aufnehmenden Einlage (15) bereitgestellt werden. 

23. Kopfschutzvorrichtung nach einem der Anspruche 20-22, dadurch gekennzeichnet, daB 

die seitliche Strecke (W 7 ) des zweiten vorbestimmten Bereiches, die in einer Projektionsdarstellung der Ebene 
der Einlage (15) zu einem Zeitpunkt gezeigt wird, in welchem die Kopfschutzvorrichtung (10), die von einer 
Person in einer ublichen Haltung getragen wird, in eine horizontale Ebene (22) projiziert wird, in einem Bereich 
zwischen 30-80%, vorzugsweise in einem Bereich zwischen 40-70% der seitlichen Strecke (W 6 ) der Aufprall 
aufnehmenden Einlage (15) liegt, 

die seitliche Strecke (W 8 ) zwischen dem linken Ende der Aufprall aufnehmenden Einlage (1 5) und dem linken 
Ende des zweiten vorbestimmten Bereiches, und die seitliche Strecke (W 9 ) zwischen dem rechten Ende der 
Aufprall aufnehmenden Einlage (15) und dem rechten Ende des zweiten vorbestimmten Bereiches jeweils in 
einem Bereich zwischen 10-35%, vorzugsweise in einem Bereich zwischen 15-30% der seitlichen Strecke 
(W 6 ) der Aufprall aufnehmenden Einlage (15) liegen, 

die Distanz (Lq) zwischen dem unteren Ende (36) des vorderen Abschnittes der Aufprall aufnehmenden Ein- 
alge (15) und dem vorderen Ende (34a) der auBeren Ausnehmung (34) in einem Bereich zwischen 7-50 mm, 
vorzugsweise in einem Bereich zwischen 10-40 mm liegt, und 

die Distanz (L 7 ) zwischen dem unteren Ende (37) des hinteren Abschnitts der Aufprall aufnehmenden Einlage 
(15) und dem hinteren Ende (34b) der auBeren Ausnehmung (34) in einem Bereich zwischen 7-150 mm, 
vorzugsweise in einem Bereich zwischen 10-120 mm liegt. 

24. Kopfschutzvorrichtung nach einem der Anspruche 14 bis 23, dadurch gekennzeichnet, daB 

die Tiefe der auBeren Ausnehmung (34) in dem Bereich, der im wesentlichen der inneren Ausnehmung (31) 
gegenuberliegt, flach ist und in dem verbleibenden Bereich tief ist. 

25. Kopfschutzvorrichtung nach einem der Anspruche 14 bis 24, dadurch gekennzeichnet, daB 

wenn diese abgewickelt ist, jeweils die auBere Ausnehmung (34) und das auBere Nebeneinlageteil (35) von 
im wesentlichen rechtwinkliger, im wesentlichen elliptischer, Oder im wesentlichen kreisformig gedehnter Form 
ist, die in der im wesentlichen longitudinalen Richtung verlangert ist. 

26. Kopfschutzvorrichtung nach einem der Anspruche 23 bis 25, dadurch gekennzeichnet, daB 

die seitliche Strecke des auBeren Nebeneinlageteils (35), die in der Projektionsdarstellung gezeigt ist, in einem 
Bereich zwischen 60-100%, vorzugsweise in einem Bereich zwischen 75-100% der seitlichen Strecke (W 7 ) 
der auBeren Ausnehmung (34) liegt, und 

di longitudinale abgewick It Streck des auB r n Nebeneinlageteils (35) in einem Bereich zwischen 
60-100%, vorzugsweise in einem Bereich zwischen 75-100% der longitudinalen, abgewickelten Strecke der 
auBeren Ausnehmung (34) liegt. 
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27. Schutzhelm mit iner Kopfschutzvorrichtung, die in einem der Anspruche 1 bis 26 beschri ben ist. 



Rev indications 

5 

1 . Un protege-tete (10) pour un casque de securite, comportant une coque exterieure (12) fabriquee dans un materiau 
dur et une doublure amortissant les chocs sur la tete (15) placee a I'interieur de la coque externe (12), dans lequel 
la doublure amortissante (15) comporte une piece principale de doublure (32) et une piece secondaire interieure 
de doublure (33), un retrait interieur (31) est prevu dans la surface interieure de la piece principele de doublure 

10 (32), et la piece secondaire interieure de doublure (33) est inseree dans le retrait (31), caracterise par le fait que 

a) la profondeur (D) du retrait interieur (31) est interieure a 30 mm et superieure a 5 mm, 

b) la face superieure de la piece secondaire interieure de doublure (33) est en contact avec la base du retrait 
15 interieur (31) de telle sorte qu'aucun espace n'existe entre la piece (33) et la base du retrait (31), 

c) la piece secondaire interieure de doublure (33) est en une seule piece, et 

d) la piece principale de doublure (32) et la piece secondaire interieure de doublure (33) sont toutes deux 
20 fabriquees en mousse de resine synthetique, en sachant que la densite de la piece secondaire interieure de 

doublure (33) est comprise entre 20 et 80% de celle de la piece principale de doublure (32). 

2. Un protege-tete selon la revendication 1 , caracterise par le fait que la densite de la piece secondaire interieure de 
doublure (33) est comprise entre 35 et 65% de celle de la piece principale de doublure (32). 

25 

3. Un protege-tete selon les revendications 1 et 2, caracterise par le fait que la densite de la piece principale de 
doublure (32) est comprise entre 20 et 80 g/litre, prioritairement entre 30 et 70 g/litre, et la densite de la piece 
secondaire interieure de doublure (33) est comprise entre 5 et 50 g/litre, prioritairement entre 10 et 40 g/litre. 

30 4. Un protege-tete selon Tune ou I'autre des 3 revendications de 1 a 3, caracterise par le fait que la profondeur (D) 
du retrait interieur (31) est comprise entre 10 et 20 mm. 

5. Un protege-tete selon Tune ou I'autre des 4 revendications de 1 a 4, caracterise par le fait que la profondeur (D) 
du retrait interieur (31) est plus petite que la moitie de I'epaisseur originate de la doublure amortissante (15). 

35 

6. Un protege-tete selon Tune ou i'autre des revendications de 1 a 5, caracterise par le fait que si I'epaisseur du retrait 
interieur (31) et egale a D, I'epaisseur (T) de la piece secondaire interieure de doublure (33) est situee entre D - 
(D+10 mm), prioritairement entre (D+3mm) - (D+7mm). 

40 7. Un protege-tete selon Tune ou I'autre des revendications de 1 a 6, caracterise par le fait que lorsque i'on suppose 
que le retrait interieur (31) n'est pas amenage, I'epaisseur originale de la piece principale de doublure (32) est 
situee entre 15 et 55 mm, prioritairement entre 25 et 45 mm. 

8. Un protege-tete selon Tune ou I'autre des revendications de 1 a 7, caracterise par le fait que 

45 le retrait interieur (31) est prevu dans une zona pre-determinee comportant au moins la partie superieure de la 

surface interieure de la piece principale de doublure (32), mais ne comporte pas de facon substantielle au moins 
la partie avant de celle-ci. 

9. Un protege-tete selon Tune ou I'autre des 8 revendications de 1 a 8 caracterise par le fait que 

so la zone pre-determinee comporte de facon substantielle seulement la partie superieure de la surface Interieure 

de la doublure amortissante (15). 

10. Un protege-tete selon rune ou I'autre des 9 revendications de 1 a 9, caracterise par le fait que 

55 la longueur longitudinale (L2) de la zon pre-determine , representee en projection de la surface interieure 

de la doublure amortissante (15) au moment ou le protege-tete (10) porte par une personne en position nor- 
mate est projete dans le plan horizontal (22), est situee entr 40 t 80%, prioritair m nt entre 50 t 70% de 
la longueur longitudinale (L1 ) de I'espace (21 ) occupe par la tete d la personne, de la doublur (1 5); 



19 



EP 0 771 534 B1 



la longueur laterale (W2) de la zone pre-determine , representee en proj ction est situee entr 45 et 85%, 
prioritairement entre 55 et 75% de la longueur laterale (W1) de I'espace (21); 

la longueur longitudinale (L4) entre I'extremite frontale de I'espace (21 ) et I'extremite frontal de la zone pre- 
5 determinee, et la longueur longitudinal (L5) entr I'extremite frontale de I'espace (21) et I'extremite arriere 

de la zone pre-determinee, les deux representes en projection, sont situes entre 10 a 30%, prioritairement 
entre 15 et 25% de la longueur longitudinale (L1) de I'espace (21); et 

la longueur laterale (W4) entre le c6te gauche de I'espace (21) et le c6te gauche de la zone pre-determinee, 
10 et la longueur laterale (W5) entre le cele droit de I'espace (21) et le cdte droit de la zone pre-determinee, les 

deux representes en projection, sont situes entre 8 et 28%, prioritairement entre 13 et 22% de la longueur 
laterale (W1) de I'espace (21). 

11 . Un protege-tete selon Tune ou I'autre des 1 0 revendications de 1 a 1 0, caracterise par le fait que le retrait interieur 
15 (31 ) est de forme substantiellement elliptique ou substantiellement circulaire allongee et prolonge dans la direction 

substantiellement longitudinale du protege-tete (1 0), ou de forme substantiellement circulaire, et le retrait interieur 
(31) substantiellement elliptique, substantiellement allonge de facon circulaire ou substantiellement circulaire est 
inscrit dans la zone pre-determinee. 

20 12. Un protege-t6le selon Tune des 2 revendications 9 ou 11 , caracterise par le fait que 

la longueur longitudinale (L3) et la longueur laterale (W3) de la piece secondaire interieure de doublure (33), les 
deux etant representes en projection, sont situes entre 60 et 100%, prioritairement entre 75 et 100% de la longueur 
longitudinale (L2) et la longueur laterale (W2) du retrait interieur (31), respectivement. 

25 13. Un protege-tete selon Tune des revendications 8 a 12, caracterise par le fait que la longueur longitudinale (L2) de 
la zone predeterminee, representee en projection, est situee entre 8 et 200 mm, prioritairement entre 100 et 160 
mm, la longueur laterale (W2) de la zone pre-determinee, representee en projection, est situee entre 70 et 170 
mm, prioritairement entre 90 et 140 mm. 

30 14. Un protege-tete selon Tune des revendications de 1 a 13, caracterise par le fait que la doublure amortissante (15) 
comporte en plus une piece secondaire exterieure de doublure (35), dont la densite est situee entre celle de la 
piece principale de doublure (32) et celle de la piece secondaire interieure de doublure (33), un retrait exterieur 
(34) est prevu sur la surface exterieure de la piece principale de doublure (32), et la piece secondaire exterieure 
de doublure (35) est fixee sur le retrait exterieur (34). 

35 

15. Un protege-tete selon la revendication 14, caracterise par le fait que la piece principale de doublure (32), la piece 
secondaire interieure de doublure (33), et la piece exterieure secondaire de doublure (35) sont chacune formees 
avec de la mousse de resine synthetique, la densite de la piece secondaire exterieure de doublure (35) est situee 
entre 20 et 80%, prioritairement entre 35 et 65% de celle de la piece principale de doublure (32) et la densite de 

40 la piece secondaire interieure de doublure (33) est situee entre 15et75%, prioritairement entre 25 et 55% de celle 

de la piece principale de doublure (32) et situee entre 35 et 85%, prioritairement entre 45 et 75% de celle de la 
piece secondaire exterieure de doublure (35). 

16. Un protege-tete selon les revendications 14 ou 15, caracterise par le fait que la densite de la piece principale de 
45 doublure (32) est situee entre 30 et 1 00 g/litre, prioritairement entre 40 et 90 g/litre, la densite de la piece secondaire 

exterieure de doublure (35) est situ6e entre 10 et 70 g/litre, prioritairement entre 15 et 60 g/litre, et la densite de 
la piece secondaire interieure de doublure (33) est situee entre 5 et 70 g/litre, prioritairement entre 10 et 50 g/litre. 

17. Un protege-tete selon les revendications 14, 15 ou 16, caracterise par lefait que la profondeurmoyenne du retrait 
so exterieur (34) est interieure a la moitie de I'epaisseur moyenne orlginale de la doublure amortissante (15) et su- 

perieure a 5 mm, prioritairement entre 1 0 et 20 mm. 

18. Un protege-tete selon I'une ou I'autre des revendications 14 a 17, caracterise par le fait que I'epaisseur originale 
de la piece principale de doublure (32) au moment ou Ton suppose que le retrait interieur (31 ) et le retrait exterieur 

55 (34) ne sont pas prevus, est situee entre 1 5 et 55 mm; prioritairem nt ntre 25 et 45 mm. 

19. Un protege-tet selon Tune ou I'autre des r v ndications 14 a 1 8, caracterise par le fait qu I'epaiss ur de la partie 
d la piec principal de doublure (32), ou le retrait interieur (31 ) et le retrait exterieur (34) sont formes dans sa 
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surface Interieur et dans sa surface exterieure, resp ctivem nt, est situee entre 20 et 70%, prioritairement entre 
30 et 60%, de i'epaisseur originale de la piece principale de doublure (32). 

20. Un protege-t~t s Ion Tun oul'autred sr v ndications 14 a 18, caracterise par le fait que le retrait exterieur (34) 
5 est prevu dans une deuxieme zone pre-determine , ou la parti frontale, la partie superieure et la partje arriere 

de la surface interieure de la piece principale de doublure (32) sont incluses, et les parties des cotes droit et gauche 
de ladite piece principale ne sont pas substantiellement incluses. 

21. Un protege-tete selon Tune ou I'autre des revendications 14 a 20, caracterise par le fait que au moins un orifice 
10 de ventilation (47) est amenage entre la piece principale de doublure (32) et la piece secondaire exterieure de 

doublure (35), I'orifice de ventilation (47) se prolonge a partir de la partie frontale jusqu'a la partie arriere de la 
doublure amortissante (15) via la partie superieure de celle-ci, et les premiers moyens de communication (43, 44, 
61 ) pour la communication entre I'orifice de ventilation (47) et la surface exterieure de la partie arriere de la coque 
externe (12), et les seconds moyens de communication (49, 50, 53, 54, 63) pour la communication entre I'orifice 
15 de ventilation (47) et la surface exterieure de la partie arriere de la coque externe (12) sont prevus. 

22. Un protege-tete selon la revendication 21, caracterise par le fait que les troisiemes moyens de communication 
(55, 62) pour la communication entre I'orifice de ventilation (47) et la surface exterieure de la partie arriere de la 
coque externe (12), et les quatriemes moyens de communication (45, 46, 57, 58) pour la communication entre 

20 I'orifice de ventilation (47) et I'espace (21) de la doublure amortissante (15) sont prevus egalement 

23. Un protege-tete selon Tune ou I'autre des revendications 20 a 22, caract6rise par le fait que la longueur laterale 
(W7) de la deuxieme zone pre-determinee, representee en projection dans le plan de la doublure (15) au moment 
ou le protege-tete (10) porte par une personne en position normale est projete dans le plan horizontal (22), est 

25 situee entre 30 et 80%, prioritairement entre 40 et 70% de la longueur laterale (W6) de la doublure amortissante 

(15); la longueur laterale (W8) entre I'extremite gauche de la doublure amortissante (1 5) et I'extremite gauche de 
la deuxieme zone pre-determinee, et la longueur laterale (W9) entre I'extremite droite de la doublure amortissante 
(15) et I'extremite droite de la deuxieme zone pre-determinee est situee entre 1 0 et 35%, prioritairement entre 15 
et 30% de la longueur laterale (W6) de la doublure amortissante (15); la distance (L6) entre I'extremite inferieure 

30 (36) de la partie frontale de la doublure amortissante (15) et I'extremite frontale (34a) du retrait exterieur (34) est 

situee entre 7 et 50 mm, prioritairement entre 1 0 et 40 mm; et la distance (L7) entre I'extremite inferieure (37) de 
la partie arriere de la doublure amortissante (1 5) et i'extremite arriere (34b) du retrait exterieur (34) est situee entre 
7 et 150 mm, prioritairement entre 10 et 120 mm. 

35 24. Un protege-tete selon Tune ou I'autre des revendications 1 4 a 23, caracterise par le fait que la profondeur du retrait 
exterieur (34) est faible dans la zone substantiellement opposee au retrait interieur (31) et forte dans la zone 
restante. 

25. Un protege-tete selon I'une ou I'autre des revendications 14 a 24, caracterise par le fait que lorsqu'ils sont deve- 
40 loppes, le retrait exterieur (34), d'une part, et la piece secondaire exterieure (35) sont substantiellement de forme 

rectangulaire, substantiellement elliptique ou substantiellement de forme circulaire allongee, prolonged dans la 
direction substantielle longitudinate. 

26. Un protege-tete selon I'une ou I'autre des revendications 23 a 25, caracterise par le fait que la longueur laterale 
45 de la piece secondaire exterieure (35), representee en projection est situee entre 60 et 1 00%, prioritairement entre 

75 et 1 00% de la longueur laterale du retrait exterieur (34), et la longueur longitudinale, lorsqu'elle est developpee, 
de la piece secorxiaire exterieure (35) est situee entre 60 et 1 00%, prioritairement entre 75 et 1 00% de la longueur 
longitudinale, lorsque developpee, du retrait exterieur (34). 

50 27. Un casque incluant le protege-tete specific dans I'une ou I'autre des revendications de 1 a 26. 
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FIG. I 
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FIG. 6 
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